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8:00-8:25                Coffee, Juice, and Bagels 
 
8:25-8:30           Welcome.  Dr. John Plenefisch, Associate Chair, Department of 

Biological Sciences. 
 
8:30-8:50           Kyong Ha Jo, GST purification of centrosomal proteins Ninein and 

Nek2. Advisor: Dr. Maria Diakonova, Department of Biological 
Sciences. 

 
8:50-9:10           Shelby Powell, The Effect of Prolactin (PRL) on Breast Cancer Cell 

Adhesion. Advisor: Dr. Maria Diakonova, Department of Biological 
Sciences. 

 
9:10-9:30           Hilary Linzie, Serotonin Regulation of Calcium Channels in a 

Nociceptive Neuron. Advisor: Dr. Bruce Bamber, Department of 
Biological Sciences. 

 
9:30-9:50           Ahmed Hassabelnaby, Characterization of the Specificity of the 

RhoGAPs Chimaerin and ArhGAP17.  Advisor: Dr. Rafael Garcia- 
Mata, Department of Biological Sciences. 

 
9:50-10:10         Arianne Lovey, Role of PKR in autophagy induced by RNase L. 

Advisor: Dr. Malathi Krishnamurthy, Department of Biological 
Sciences. 

 
10:10-10:30            Break 

 
10:30-10:50       Adelle Steen, Generation of an IFA-3::GFP Reporter to Examine the 

Localization of the Intermediate Filament Protein IFA-3 in 
Caenorhabditis elegans. Advisor: Dr. John Plenefisch, Department of 
Biological Sciences. 

 
10:50-11:10       Alex Kascak, Validating the Interactions Between F41C3.5 and IFA-2. 

Advisor: Dr. John Plenefisch, Department of Biological Sciences. 
 
11:10-11:30       Nichole Harless, An Analysis of C. elegans RHGF-2 Function in Early 

Development. Advisor: Dr. Rob Steven, Department of Biological 
Sciences.



11:30-11:50       Dan Hoffman, The UNC-73 Sec14 Domain Localizes to the Golgi in C. 
elegans Neurons. Advisor: Dr. Rob Steven, Department of Biological 
Sciences. 

 
11:50-12:10       Jacob Justinger, Role for the GTPase human Guanylate-Binding 

Protein -1 (hGBP-1) in Glioblastoma Prognosis. Advisor: Dr. Deborah 
Vestal, Department of Biological Sciences. 

 
12:10-12:30       Dan Hettel, Viral Hemorrhagic Septicemia virus M protein represses 

host protein expression.  Advisor: Dr. Douglas Leaman, Department of 
Biological Sciences. 

 
12:30-12:50       Tyler Reamsnyder, Examining the Relationship Between Rab11 and 

Rho GTPase Signaling Pathways in the Nervous System. Advisor: Dr. 
Rob Steven, Department of Biological Sciences. 

 

 
 

1:00-1:30                Pizza Lunch 
 
1:30-2:00           Awards Ceremony and Pictures



GST purification of centrosomal proteins Ninein and Nek2 

 
Kyoung Jo (advisor: Dr. Maria Diakonova). 

 
Department of Biology 

 

 
 

Centrosomes are the microtubule nucleating center and are composed of two centrioles; 

mother centriole (MC) and daughter centriole (DC) which are perpendicularly positioned to each 

other. Some microtubules are selectively anchored at subdistal appendages of the MC where the 

centrosomal protein, Ninein is localized. Also, MC and DC are linked by centrosome binding 

proteins Rootletin and C-Nap1 during the G1 phase, which is regulated by regulatory proteins 

Nek2 and PP1. At S phase, the link begins to breakdown as centrioles replicate. Our lab’s 

preliminary data showed that endogenous phosphorylated tyrosine kinase JAK2 localize to the 

centrosome in HeLa cells stably expressing GFP-centrin as a marker for centrosomes. Further 

experiments indicated the increased centrosome splitting and delayed microtubule release in γ2A 

(JAK2 null) cells. Thus, we hypothesized that activated JAK2 phosphorylates Nek2 and Ninein 

to regulate their activities. To assess this hypothesis, an in vitro kinase assay needs to be 

performed which requires purified proteins of interest. Hence, Ninein and Nek2 were purified 

using different methods. For Ninein purification, GST-Ninein prokaryotic plasmid was 

introduced in BL-21 cells and the cells were lysed using lysis buffer and French press. After, the 

GST protein purification was performed with glutathione agarose beads. For Nek2, mammalian 

cDNA encoding GST-Nek2 was transfected into HEK293T. After the cell lysate was obtained, 

the GST protein purification was performed with glutathione-agarose beads. In conclusion, we 

have improved the GST protein purification and efficiently purified Ninein and Nek2. These 

purified proteins will be used for kinase assay.



The Effect of Prolactin (PRL) on Breast Cancer Cell Adhesion 

Shelby Powell (advisor: Dr. Maria Diakonova). Department of 

Biology 

 
Prolactin (PRL) is a hormone responsible for the regulation of lactation and development 

of the mammary glands. It has been found that breast cancer cells have increased expression of 

PRL receptors and are able to secrete and produce their own PRL, suggesting a role of PRL in 

breast cancer tumorigenesis. Upon binding, PRL induces receptor dimerization and activates 

JAK2, a non-receptor tyrosine kinase.  JAK2, once activated, can phosphorylate p21- activated 

kinase 1 (PAK1) on Tyrosines 153, 201, and 285. PAK1 regulates adhesion, an important 

process for tumorigenesis, among other cellular processes. PAK1 localizes to adhesion 

complexes through the ability to bind paxillin, an adhesion specific scaffolding protein. T47D 

breast cancer cell lines were made including a control cell GFP, PAK1 WT, with over-expressed 

wild type PAK1, and PAK1 Y3F, where the three tyrosines of PAK1 were mutated to 

phenylalanine. Through adhesion assays, it was shown that with increasing concentrations of 

Collagen I or Collagen IV, all T47D cell lines showed an increase in adhesion. When T47D cell 

lines were plated on plastic, Collagen I or Collagen IV and treated with PRL, there was an 

increase in attachment for PAK1 WT and GFP cells, but no increase or decrease was seen for 

PAK1 Y3F cells. PAK1 was knocked down in GFP cells and plated on Collagen IV, Collagen I 

or plastic. GFP cells, where PAK1 was knocked down, showed no response to PRL treatment 

and an overall increase in adhesion as opposed to GFP cells without PAK1 knockdown.  With the 

use of immunofluorescence microscopy, T47D cells plated on Collagen IV and stained for 

paxillin showed an increase in the number of small adhesion complexes after treatment with PRL 

in PAK1 WT cells, but not GFP or PAK1 Y3F cells, further suggesting a role of PRL in adhesion 

complex formations. In conclusion, PRL is a key component in the regulation of breast cancer 

cell adhesion through is ability to modulate adhesion complex formation and adhesion dynamics.



Serotonin Regulation of Calcium Channels in a Nociceptive Neuron 

 
Hilary Linzie (advisor: Dr. Bruce Bamber) 

Department of Biological Sciences 

 
Chronic pain is a condition affecting 116 million Americans per year. Analgesics activate 

pain suppression pathways that use serotonin (5-HT), so understanding 5-HT modulation of pain 
is important for new drug development. We study pain sensation (nociception) in the roundworm 

C. elegans, which has 302 neurons (compared to 1010 in humans), but nonetheless exhibits 
conserved nociceptive pathways. C. elegans has two sensory neurons, the ASHs, which detect 
noxious stimuli such as the odor of 1-octanol, and stimulate a reversal of locomotory direction to 
escape it. Worms off food typically reverse 10 seconds after smelling 1-octanol, but worms 
treated with 5-HT reverse after five seconds. 1-octanol also causes a large influx of calcium into 

the ASH cytoplasm, through the L-type voltage-gated Ca++ channel EGL-19. Calcium signals are 
widely interpreted to reflect neuronal activation state quantitatively, but surprisingly, 5-HT 

inhibits ASH calcium influx.  The ASH Ca++ signals are amplified by the IP3 receptor ITR-1, 
which suggested that EGL-19 and ITR-1 might be physically linked. We hypothesized that a 
multi-protein linking/signaling complex may be involved, since a similar complex, essential for 

regulating L-type Ca++ channel activity, exists in human neurons. This hypothesis predicts that 

eliminating the linker will block 5-HT modulation at the level of Ca++ influx and behavior.  We 
tested four mutants lacking components of this complex in behavioral assay, and showed all four 

were 5-HT insensitive. Ca++ imaging of these mutants is now underway to study how Ca++ 

influxes are affected, and how ASH Ca++ influxes and aversive behavior are related.



Characterization of the Specificity of the RhoGAPs Chimaerin and ArhGAP17, 

Ahmed Hassabelnaby (Advisor: Dr. Rafael Garcia-Mata) Department of 

Biological Sciences 

 
Rho GTPases are molecular switches that  regulate many essential cellular processes 

including cell adhesion and migration. Rho GTPases cycle between inactive GDP-bound and active 

GTP-bound forms and their activation is mediated by guanine nucleotide exchange factors 

(RhoGEFs), whereas GTPase activating proteins (RhoGAPs) mediate their inactivation. 

Approximately 80 RhoGAPs have been characterized in eukaryotes. This large number suggests 

that their activities need to be tightly regulated within a cell. While some RhoGAPs act specifically 

on a single GTPase, others can inactivate multiple GTPases. The goal of this project is to 

determine the specificity of the RhoGAP proteins Chimaerin and ArhGAP17. Previous studies 

have shown that chimaerin and ArhGAP17 bind to Rac1, but have no activity towards RhoA. Our 

prediction based on published literature is that besides Rac1, chimaerin and ArhGAP17 will also 

bind to and inactivate RhoG. In this study, we expressed chimaerin and ARHGAP17 in COS7 cells 

and then used a GAP affinity pull down to determine their specificity to different Rho GTPases. 

We tested the ability of chimaerin and ARHGAP17 to bind RhoG, and we used Rac1 and RhoA as 

positive and negative controls respectively. Our results show that, as expected, Rac1 binds to both 

chimaerin and ArhGAP17, whereas RhoA had weak affinity for chimaerin and did not bind to 

ARHGAP17. Interestingly, we detected RhoG binding to both GAPs  suggesting  it  may  function  

as  a  substrate  in  vivo.  Further  studies  will  confirm  the specificity of these proteins for RhoG 

in vitro and characterize their function in vivo.



Role of PKR in autophagy induced by RNase L. 

Arianne Lovey (Advisor: Dr. Malathi Krishnamurthy) 

Department of Biological Sciences. 

 
Autophagy is an evolutionarily conserved pathway which facilitates recycling of long- 

lived proteins, damaged or surplus organelles as well as pathogens, including viruses, for 

degradation. Depending on the virus, autophagy may play an antiviral or proviral role during 

infections. Recent studies have shown that a host antiviral protein, Ribonuclease L, induces 

autophagy involving the activities of two proteins: RNA-dependent protein kinase R (PKR) and 

c-jun N-terminal protein kinase (JNK). Activation of RNase L causes cleavage of both viral and 

cellular single-stranded RNA resulting in products with duplex structures. To study the 

contribution of small duplex RNAs in autophagy induction involving PKR, we used P2.1 cells 

which are derived from HT1080 fibrosarcoma cells. P2.1 cells have been demonstrated to have 

defects in double-stranded RNA signaling pathways and transcription factor IRF3, which is 

involved in interferon signaling. My results demonstrate that P2.1 cells lack RNase L activity 

since cells transfected with 2-5A, a ligand that activates RNase L, or polyI:C (produces 2-5A by 

activating 2’-5’oligoadenylate synthetase, OAS1) lack rRNA cleavage. I have generated P2.1 

cells that stably express either flag vector, Flag-RNase L or Flag-RNase L R667A (nuclease- 

dead mutant). To restore OAS1 activity, these stable cells were generated to stably express 

OAS1 protein. Autophagy is defective in P2.1 cells and restored in cells expressing WT RNase 

L. We are analyzing the involvement of PKR by monitoring phosphorylation of PKR in cells 

with active RNAse L (transfected with 2-5A) or directly by transfected with small duplex RNAs.



Generation of an IFA-3::GFP Reporter to Examine the Localization of the Intermediate Filament 

Protein IFA-3 in Caenorhabditis elegans. 

Adele Steen (Advisor: Dr. John Plenefisch) 

Department of Biological Sciences. 

 
Intermediate filaments (IFs) are cytoskeletal fibers that resist mechanical stress within 

cells and contribute to its transfer to other cells or the extra-cellular matrix.  Each filament is 

composed of specific IF proteins that assemble into the mature filaments via a controlled, 

stochiometric assembly process. In the nematode, Caenorhabditis elegans, the epidermis contains 

IFs composed of the IF proteins IFA-1, IFA-2, IFA-3 and IFB-1. These four IFs form part of the 

mechanical connections that transmit force generated from skeletal muscle contraction to the 

cuticle. The IFs connect the apical and basal hemidesmosomes to each other, forming structures 

known as fibrous organelles. It has been previously shown that IFA-2 and IFB-1 localize to 

fibrous organelles, and deletion of either gene results in a fragile epidermis. Disruption of IFA-3 

also results in the same phenotype, however its localization in the epidermis has not been 

previously reported. The focus of this research is exploring the localization of IFA-3. Using GFP 

tagging of IFA-3, the protein can be expressed and its localization visualized; I predict that it will 

localize to the fibrous organelles. I will also examine the expression of IFA-3::GFP in worms 

simultaneously expressing IFA-2::RFP. This way, the two IFs can be visualized at the same time 

and will allow me to determine if IFA-2 and IFA-3 localize to the same or different structures. 

The ability to examine the two IFs together will give insight into the cooperative or independent 

nature of the filaments.



Validating the Interactions Between F41C3.5 and IFA-2. 

 
Alex Kascak (Advisor: Dr. John Plenefisch) 

Department of Biological Sciences. 

 
Caenorhabditis elegans is a free-living, transparent nematode.   The fibrous organelle 

(FO) is a structure within the epidermis of C. elegans used to transmit the force of skeletal 

muscle contraction to the cuticle.  It consists of apical and basal hemidesmosomes that anchor 

the epidermis to the cuticle and basal lamina, respectively, and the intermediate filaments (IF) 

that run between the hemidesmosomes within the cytoplasm. They are found where the muscles 

make contacts with the dorsal and ventral epidermis. When IFs are mutated the result is 

separation of the apical and basal hemidesmosomes when the worms move.  My research focuses 

on the interaction of the intermediate filament protein IFA-2 with proteins of the FO.   At least 

45 different proteins were shown to interact with IFA-2 in a yeast two-hybrid screen performed 

by a previous graduate student, Kyle Williams. He also showed that when IFA-2 is mutated the 

organism experiences epidermal fragility.  Proteins that are genuine partners of IFA-2 in vivo 

should both localize to the same cells and give a similar phenotype to IFA-2 mutants if they are 

not expressed.  I focused on F41C3.5, a predicted serine carboxypeptidase.  To determine where 

this gene is expressed, I am generating a reporter construct fusing the promoter of F41C3.5 to 

GFP, which fluoresces under blue light.  I will microinject the plasmid into the uterus of adult 

worms.  Progeny that inherit the transgene will fluoresce in the cells where the transgene is 

expressed. This information would shed light on the role of this gene.



An Analysis of C. elegans RHGF-2 Function in Early Development. 

 
Nichole Harless (Advisor: Dr. Rob Steven) 

Department of Biological Sciences. 

 
RhoGEFs are important positive regulators of Rho family small GTPases required for 

correct spatial and temporal GTPase activation. Rho family GTPases are crucial players in the 

regulation of fundamental cellular processes such as cell cycle progression, cell polarity, and 

particularly the regulation of the actin cytoskeleton and cell morphology. To better define the 

role of Rho GTPase pathways in the nervous system this study focuses on the analysis of C. 

elegans RHGF-2. RHGF-2 is a Rho-specific RhoGEF that binds the multi-PDZ domain scaffold 

protein MPZ-1. RHGF-2 and MPZ-1 mammalian orthologs Tech and MUPP-1 also interact, so 

this work will help define their function, as well. RHGF-2 is required early in development as 

putative rhgf-2 null mutants arrest development due to defects in the actin-based embryo 

elongation process. Although the rhgf-2 phenotype suggests RHGF-2 functions in the epidermis, 

RHGF-2 appears to be expressed exclusively in the nervous system. Transgenic animals 

expressing rhgf-2 in a cell-specific manner will be used in phenotype rescue experiments to 

determine whether RHGF-2 functions in epidermal or neuronal cells during embryo elongation 

Three separate constructs are being created to drive rhgf-2 expression in these rescue 

experiments. The ajm-1 epidermal promoter and the vab-1 neuroblast promoter will be used to 

drive cell-specific rhgf-2 expression, while the endogenous rhgf-2 promoter will be used as a 

positive control. Recombinant DNA cloning methods, as well as PCR fusion, are being used to 

make the DNA constructs to inject into rhgf-2 null worms. The results of these experiments will 

reveal where RHGF-2 function is required in the embryo elongation process and perhaps more 

importantly, generate rhgf-2 “neuronal null” mutant animals for further analysis.



The UNC-73 Sec14 Domain Localizes to the Golgi in C. elegans Neurons 

 
Dan Hoffman, (Advisor: Dr. Rob Steven) 

Department of Biological Sciences. 

 
Rho family GTPases regulate various pathways including those essential for proper 

behaviors, such as locomotion. Defects in these pathways can cause severe phenotypes and result 

in mental retardation and autism spectrum disorders in humans. Like its mammalian homologs 

Kalirin and Trio, C. elegans UNC-73 is a Rho family GTPase activator. It functions in axon 

guidance and the modulation of neurotransmission, controling behaviors such as locomotion and 

pharynx pumping through Rho family GTPase activation. UNC-73 isoforms contain either a 

Rac-specific RhoGEF1 domain, a Rho-specific RhoGEF2 domain, or both. In addition to the 

RhoGEF domains, unc-73 encodes a Sec14 domain, which, in the S. cerevisiae Sec14 protein, 

functions to bind phospholipids. The role of the UNC-73 Sec14 domain is not clear and it is not 

known whether its role is essential for UNC-73 isoform function. To better understand Sec14 

domain function, transgenic worms expressing a green fluorescent protein (GFP)-tagged Sec14 

domain in the nervous system were created. In the cell bodies, Sec14::GFP was observed in 

subcellular locations, appearing to coincide with the Golgi. Also, the transgenic animals 

expressing Sec14::GFP display an uncoordinated movement phenotype similar to unc-73 

RhoGEF1 mutants suggesting free Sec14 domain interferes with UNC-73 isoform function. To 

determine if the Sec14 domain is essential for UNC-73 function a ∆Sec14 unc-73B construct is 

being made for expression in unc-73 RhoGEF1 knockout mutants. These data point to the 

possible importance of the Sec14 domain in nervous system function and protein localization.



Role for the GTPase human Guanylate-Binding Protein -1 (hGBP-1) in Glioblastoma Prognosis. 

 
Jacob Justinger (Advisor: Dr. Deborah Vestal) 

Department of Biological Sciences. 

Glioblastomas are the most common and most malignant brain tumors. Following a typical 

regiment of surgery, chemotherapy, and radiation, the mean survival for patients is only 14.6 

months. Understanding why glioblastomas are so aggressive is important for developing badly 

needed therapeutics. hGBP-1 is an interferon induced GTPase normally found in the cytosol. 

EGF treatment of glioblastoma cell lines induces the expression of hGBP-1 and matrix 

metalloproteinase -1 (MMP-1), which contributes to their proliferation and invasion. In addition, 

the NIH/NCI brain tumor database, Rembrandt, correlates elevated hGBP-1 expression with poor 

survival in glioblastomas.  These data suggest that hGBP-1 directly contributes to the poor 

prognosis of glioblastomas. Using SNB75 glioblastoma cells, the intracellular distribution of 

hGBP-1 was examined by indirect immunofluorescence.  When hGBP-1 is induced by IFN- 
is localized to the cytoplasm.  After induction by EGF, hGBP-1 is localized in the nucleus, 
suggesting it functions in a nuclear protein complex. In addition, U251 glioblastoma cells 
resistant to temozolamide up-regulate hGBP-1.  Together, these data suggest that hGBP-1 may 
alter prognosis by both effecting the growth and invasion of glioblastomas and their sensitivity to 
chemotherapy.



Viral Hemorrhagic Septicemia virus M protein represses host protein expression. 

 
Dan Hettel, (Advisor: Dr. Douglas Leaman) 

Department of Biological Sciences. 

 
Viral hemorrhagic septicemia virus (VHSv) infects numerous fish species in both fresh 

and salt water in the northern hemisphere, and has become a concern for sport and commercial 

fishing in the Great Lakes over the last decade. VHSv is a negative sense single stranded RNA 

Rhabdovirus that encodes five structural proteins N, P, M, G, and L, and one non-structural 

protein NV. Previous studies in our lab identified M as a virally encoded anti-host protein that 

blocked cellular protein expression, but did not inhibit host transcription. Studies performed on 

other Rhabdoviruses implicated a role for M in blocking mRNA export, and we hypothesized 

that VHSv M interacted with host nuclear export factors to similarly block host mRNA export 

from the nucleus. To address this possibility, M proteins from a variety of VHSv strains were 

assessed for activity in luciferase studies aimed at monitoring basal (constitutive) and innate 

immune-specific gene expression. These experiments identified striking differences in the anti- 

host potencies of the different M proteins.  M from the F1 (Ia) strain of VHSv, in particular, was 

10-fold less active than the Great Lakes IVb VHSv strain M in blocking host protein expression. 

By swapping critical amino acid residues between the two proteins, we were able to identify a 

single residue in the N-terminus of IVb M that conferred enhanced efficacy. These studies were 

extended to functional approaches to identify M’s mechanism of action. Utilizing fluorescent 

microscopy, M protein localized to the cytoplasm and nuclear membrane in transfected fish cells 

and accumulated in the nucleus when cells were treated with leptomycin B. M did not block 

basal transcription in transfected cells, implicating a possible role in mRNA processing or 

export, as hypothesized. Further investigation revealed that M interacts with both the nucleoporin 

protein Nup98 and mRNA transporter RAE1, and preliminary work has demonstrated nuclear 

mRNA accumulation in cells expressing VHSv M. Together, these data support a role for M in 

regulating mRNA transport in virally infected cells. Studies in progress will address the role of 

specific M residues in these anti-host functions versus its role in viral replication, with a long 

term goal of understanding why some strains of VHSv are more virulent than others.



Examining the Relationship Between Rab11 and Rho GTPase Signaling Pathways in the 

Nervous System 

 
Tyler Reamsnyder (Advisor: Dr. Robert Steven) 

Department of Biological Sciences 

Signaling between neurons occurs via release of neurotransmitter molecules in a process 

called neurotransmission, providing the basis for neuronal communication. Neurotransmission 

occurs through two main pathways, involving either synaptic vesicles (SVs) or dense core 

vesicles (DCVs). SVs typically carry classical neurotransmitters like acetylcholine, which have 

short-term effects on postsynaptic neurons, while DCVs generally hold neuropeptides which 

have longer-lasting effects. The focus of this study is to better define the Rho-GTPase signaling 

pathway regulating DCV-mediated neurotransmission. 

C. elegans is ideal for studying nervous system function due to its simple, fully-mapped 

nervous system and molecules and mechanisms conserved with vertebrate organisms. The C. 

elegans, UNC-73 RhoGEF separately activates the Rac- and Rho-GTPase pathways in the 

processes of axon guidance and neurotransmission modulation, respectively. The defective 

nervous system in unc-73 loss-of-function mutants causes an uncoordinated movement 

phenotype, although complete loss of Rho activation results in an early larval-arrest phenotype. 

Previous work revealed 1) UNC-73 RhoGEF2 isoform expression in the pharynx rescues the 

lethal arrest phenotype and 2) UNC-73 potentially interacts with a C. elegans homolog of 

mammalian FIP-3/4. FIP-3/4 are members of the Rab11-FIP family of Rab11 binding proteins 

and function in vesicle trafficking events required for cytokinesis and maintenance of the 

endosomal recycling compartment. 

The specific goal of this study is to determine if C. elegans fip-3/4 displays phenotypes 

similar to unc-73, consistent with genes operating in the same pathway. fip-3/4 mutants have a 

larval-arrest phenotype similar to unc-73 mutants and it is expected that pharynx-specific fip-3/4 

expression will rescue fip-3/4 lethality, revealing nervous system defects as observed in similarly 

rescued unc-73 mutants. 


